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NASA COEWCT NSB 52-112-001 '\ 
Project Supervisor : F. J. Smith, Reader 

Department of Applied Mathematics, 
The Queen's University of Belfast, 
Rerthern Ireland. 

Quarterly Status Bemrt of work accomplished dwinu the Derio& 
1 Jauuam 1967 t o  31 March 1962 

1, Previous Quarter 

In the previous two quarters a p r o m e  was developed f o r  computing 
tramport mos8 r ec~ iona  and collision integrals such as those required 
on the  oontract. 
finally checked by ruaning it fo r  some potentials f o r  which the cross 
sections and coll ision integrals were known. 
t ha t  the progrcunme was working correctly fo r  both repulsive and a t t rac t ive  
potentials, 

At the end of the last parter the programme w a s  

All these t e s t s  showed 

2, Revulsive Power Inverse Potentislr  

In the present quarter (1 Jammy 1967 t c  31 M a r a h  1967) the 
programme was rua for the repulsive potentialr  

f o r  which the oollision integrals are given by 
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f o r  the values of n required i n  tho contract 
n = 2, 3, 4, 5, 6 ,  8, 10, 15, 25 and 500 The quantities A tk) 
wero computed f'rom the transport crosr sections 

where 3 i s  tho impact p a m m t e r ,  E i s  the energy in centre-of-mas8 
coordinates and is the olassical deflection angle boorue 

To obtain an e8tim8te af t h o  am- of our calculations wo computed 
A ' @ I  *om y E) f o r  severa~ energies E. since A (*.I 

is  independent of E the  slight differoaces between the valuos of A lwj 

computod fo r  difierent emorgies gaw an estimate of the aacuracy of our 

caloulrtions, 
given in the  accompcayiag tablo, Also shorn are the results of Kihara, 
Taylor and Hir8ohieldor' 
calculations. The agroement is excellent exoept at m = 2 where 
dirsgreermnt is only a few percont, 
agreement at present by increasing the number of quadraturo points, and 
suspect it might be due t o  numerioal BIT OF^ in our  calculetionr, 
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The results t o  the accuracy of our calculation8 are 

i n  cams where there is overlap betwoen our  

We a r e  e x a a h h g  this small  tiis- 

3. Attractive ( r i d  Inverse Power Potential 

In  the previour, quarter we had described a method of introtbeing 
a rigid core of such a small radius that it had no ef'fect on the 
calculations f o r  the nogative screened Coulomb potential 

Althoqh this method worked extremely w e l l  f o r  t h i r  potential we had 

great diff icul ty  3x1 using it f o r  the  a t t ract ive inverse power potentials. 
We, therefore, have chenged the logic of the programme t o  take account 
of the  f a r m  of the potential by calculating 
formula 

directly from t he  
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In these formulas 3.8 the ouferntoet zero of 

the value of 7 
T h i s  method had been pgTamned but not fully teated at the end of 
the quarter. 

at  -ah the integrand has a nmdmttm value, 

4. Travel 

During this quarter Dr. Smith travelled once to the Institute 
of Ad-aed Studies in Dublin and once to Harwell t o  consult with 
colleagues on problems related t o  the work on the contraof, 



5. Followira 8 ua.rter ( A p r i l  t o  June) 

The accuracy OP ?fie oshGzticns f'$r the repulsive inverse power 
potentials w i l l  be aacurately determined. 
attractive inverre power potentials w i l l  be finally checked and used t o  

compute the cro81 section8 required i n  the contract. 
expected only far the 0880 ,*= 2 . 'Phe collision integrals for the 
exponential repulsive potential required i n  the  contract w i l l  also be 
calculated. 

The programme for the 

Difficulty is 

A thesis  rill be completed by Mr. L. Do H i g g i n s ,  Bo&, D.P.E. on 
materirl arising f!ma hir, work on the contra&, 

R e f  eronoe 

1. To Kihara, M. H. Taylor and J. 0. Hirschf'eldbl., Php. Fluids 

P 

.e... ............. 
F. J. / Smith, 
Pro jeot Supervisor 
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